Supplemental Digital Content 2. Detailed methods for the isolation and characterization of ASCs.

Histological Examination and Immunohistochemistry
On the day of sacrifice, wounds were harvested with a 5 mm rim of unwounded skin tissue and fixed in 10% neutral buffer formalin (Sigma) for at least 48 hours and embedded in paraffin. Formalin-fixed, paraffin-embedded skin sections (5 μm) were deparaffinized, rehydrated in HistoChoice Tissue Fixative (Sigma) and graded solutions of ethanol (Sigma) Skin sections stained with HE were further assessed for depth of epidermis, dermis, subcutaneous layer, and muscle layer at the center of each wound. To measure the thickness of each layer, specific parameters were utilized based on location of layer and characteristics of the layer. The epidermis is the outermost layer of the skin and is composed of several layers of keratinocytes, giving the skin the appearance of a stratified squamous epithelium. Directly inferior to the epidermis is the dermis, which consist of connective tissue and provides strength and elasticity to the skin through collagen and elastic fibrils. The next layer below the dermis is the subcutaneous layer, which is composed of mature adipocytes, and inferior to the subcutaneous layer is the muscle layer composed of mature myocytes.
RNA Isolation, cDNA synthesis, and Quantitative RT-PCR
On the day of sacrifice, wounds (n=3 per group) were harvested and trimmed to the edge of the wounds and homogenized for total cellular RNA extraction using miRNeasy Mini Kit (Valencia, CA) according to manufacturer's instructions. RNA was then purified with DNase I digestion (Invitrogen, Life Technologies, Carlsbad, CA), and reverse transcribed using the SuperScript VILO cDNA synthesis kit (Invitrogen). Quantitative real-time PCR was performed using the EXPRESS SYBR GreenER qPCR SuperMix Kit (Invitrogen) according to the manufacturer's instructions. Mouse primers were made against transforming growth factor β (TGFβ), vascular endothelial growth factor (VEGF), matrix metalloproteinase 9 (MMP9), matrix metalloproteinase (MMP13), and beta-actin (β-actin; Table, Supplemental Digital Content 2). At the completion of the reaction, ΔΔC t was calculated to quantify mRNA expression.
Isolation and Expansion of GFP + ASCs
Collected fat tissue was weighed, minced, and digested in (w/v) phosphate buffered saline (PBS, HyClone, Thermo Scientific) supplemented with 0.1% collagenase type I and 1% bovine serum albumin for 1 hour in a shaker incubator set to 100 rpm at 37 o C (Fig. 6 ). After digestion, tissue was neutralized with complete culture media (CCM, v/v) and centrifuged at 300xg for 5 minutes. CCM consisted of DMEM/F12, 10% fetal bovine serum (HyClone), and penicillin/streptomycin (Gibco, Life Technologies). Pelleted SVF cells were resuspended in 25 ml CCM and plated on T175 flasks (CellStar, Greiner Bio One, Monroe, NC) and allowed to adhere for 48 hours at 37°C with 5% humidified CO 2 . Adherent ASCs were washed with PBS, and fresh CCM was replaced every 2-3 days until cells achieved 70% confluence for expansion.
When 70% confluent, viable cells were harvested with 0.25% trypsin / 1mM EDTA and prepared for injection. For all experiments, sub-confluent cells (≤70% confluent) between passages 0-3 were used.
Characterization of GFP + ASCs: morphology, cell surface marker profile, differentiation, colony forming units
Prior to injection of GFP + ASCs into wounds, cells were characterized by morphology, cell surface marker profile, differentiation, and capacity to generate colony forming units as previously described (28, 29) . Briefly, ASCs were induced to undergo osteogenic and adipogenic differentiation. ASCs were cultured until 70% confluent and media was replaced with CCM containing osteogenic supplements, consisting of 10 nM dexamethasone (Sigma), 10 mM -glycerolphosphate (Sigma), 50 μg/mL ascorbate-2-phosphate (Sigma), and 10 nM 1,25-vitamin D3 (Sigma). After three weeks, cells were fixed and stained with 40 mM Alizarin Red (pH 4.1) to visualize calcium deposition. For adipogenic differentiation, ASCs were cultured until 70% confluent, and media was replaced with CCM containing adipogenic supplements, consisting of 15 mM HEPES (pH 7.4), 33 μM biotin (Sigma), 17 μM pantothenate (Sigma), 10 nM insulin (Sigma), 1 μM dexamethasone, 0.25 mM 1-methyl-3-isobutylxanthine (Sigma), and 1 μM rosiglitazone (Sigma). After three weeks, cells were fixed and stained with Oil Red O (Sigma) to detect neutral lipid vacuoles. Images for osteogenic differentiation were acquired at 4x magnification, and images for adipogenic differentiation were acquired at 10x magnification on Nikon Eclipse TE200 (Melville, NY) with Nikon Digital Camera DXM1200F using the Nikon ACT-1 software version 2.7.
To determine the self-renewal capacity of ASCs, cells were plated at a density of 100 cells on a 10 cm 2 plate in CCM. After 14 days, cells were stained with 3% crystal violet (Sigma) and colonies greater than 2 mm 2 in diameter were counted.
Analysis by flow cytometry of cell surface marker expression was conducted by resuspending 3
x 10 5 ASCs in PBS and staining with the following antibodies: anti-mouse CD29, anti-mouse CD31, anti-mouse CD34, anti-mouse 45, anti-mouse 11b, anti-mouse Sca-1, and isotypecontrol mouse IgG1 purchased from eBiosciences (San Diego, CA). The samples were incubated for 30 minutes at room temperature, washed with PBS, and then analyzed with Galios Flow Cytometer (Beckman Coulter, Brea, CA) running Kaluza software (Beckman Coulter). At least 10,000 events were analyzed and compared with isotype controls.
